In the fields of observation, chance favors
only the mind that is prepared.
— Louis Pasteur

Pasteur’s ghost must be smiling. Be-
cause of a combination of prepared minds
and a lot of chance, the recent eruption of
La Soufriére on St. Vincent Island in the
Caribbean may be the most documented
volcanic event ever.

It's an impressive story of scientific
coordination. When the 4,048-foot vol-
cano 450 miles southeast of Puerto Rico
began erupting April 13, local officials had
known of the impending disaster for at
least fiye hours. By April 14, a team of local
and U.S. scientists had constant touch on
the volcano’s pulse, and on April 17, when
the most vigorous explosion occurred, it
was photographed, recorded and analyzed
from satellite, airplane, ship and ground.

“It was fabulous. | mean, really. An ex-
traordinary situation,” says ground team
member Richard Fiske of the Smithsonian
Institution. “It's very unusual that the
seismic data are there and the visual ob-
servations and then the aerial observa-
tions — that's the really exciting aspect of
this particular eruption. Very few, if any...I
would say no eruption will be as well doc-
umented in that regard.”

The stage was set in 1971. In November
of that year, a 300-foot-diameter lava is-
land appeared in the middle of La Souf-
riére’s mile-wide crater lake. Though the
island was formed by the eruption of
magma from the crater floor, there was no
explosion and only very low seismic activ-
ity was recorded. Following that event, a
team from the Seismic Research Unit of
the University of the West Indies in Trini-
dad set up two seismographs 3 kilometers
and 9 km from the crater and began sys-
tematic measurements of the crater lake
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Skill and luck combined recently
to paint one of the most detailed
portraits yet of an erupting
volcano
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temperature. The seismic network was
later extended from Trinidad to the island
of Dominique, just south of Guadeloupe,
and linked by telemetry to the observatory
in Trinidad. “We knew something was
cooking since 1971,” says Haraldur Sig-
urdsson of the University of Rhode Island,
a former member of the Seismic Research
Unit.

In mid-1978, the Trinidad researchers §
noticed an increase in seismic activity and %
arise in the lake temperature. Due to this $
advance notice, they weren't caught off 3
guard when seismic activity began to in- §
crease April 12. According to their report, §
the first “abnormal event” was a strong 3
quake at 11:16 a.m. (local time). By 7:00 5§
p.m., there were about 15 identifiable 2
quakes per hour. By 8:00 p.m., the activity &
had built to a continuous tremor and by 10 .
p.m., it was “saturating” both instruments. x
That evening, during a party that was
going on in the research unit, someone
observed the records and at midnight the
seismologists called St. Vincent Premier
Milton Cato. The first explosion occurred
at 5:00 a.m. April 13.

“In effect,” says Sigurdsson, “they had a
definite indication of the oncoming erup-
tion at 8:00 p.m. It was a very rare case
where [a warning] was actually seen and
acted on.”

By now, the wheels were rolling. Cato
ordered an evacuation of the area; about
20,000 of the island’s nearly 110,000 people
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Top: April 17 explosion of La Soufriere as
it breaks through the cirrus layer
photographed from NASA research plane
at 10,500 feet. Above: Closer view of same
explosion from a private plane. Cloud
layering possibly due to shock waves.

were moved from the northern end of St.
Vincent. Notified of the explosion, Paul
Krumpe, the science liaison in the Office of
U.S. Foreign Disaster Assistance of the
Agency for International Development,
called Sigurdsson and Fiske and arranged
for them to join the University of the West
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Indies team. The Coast Guard was re-
quested to have ships at sea collect ash fall
on pieces of paper and mail them to the
Seismic Research Unit.

The two U.S. scientists and the five-
membered Trinidad team led by J.F.
Tomblin took rock and ash samples, set up
more seismic stations and checked one of
two tilt stations that had been in place
since March 1977. The tilt stations (one
was too close to the summit for comfort)
were set up to measure “inflation.” Ac-
cording to other studies, as magma builds
in the volcano, the volcano swells, causing
measurable changes in elevation. In this
case, according to Fiske, no inflation was
detected.

Three more explosions on April 13
dropped about 4 centimeters of ash at the
foot of the volcano and showered ash on
Barbados, 600 miles to the east. Two
strong explosions occurred April 14. One
produced a glowing avalanche of ash and
gas that rolled down a river valley and
continued 6 km to 8 km out to sea.

High in the sky amid all this commotion,
the National Oceanic and Atmospheric
Administration’s geostationary weather
satellite SMS 1 had been recording all with
its omniscient infrared eye. At Krumpe's
request, NoaA made film loops of the sat-
ellite pictures of the explosions that
showed the way the clouds spread
through the atmosphere. According to
NOAA's Art Kruger, most of the eruptions
broke through the cirrus layer and seem to
have sent debris to at least 17 km.

In the meantime, a NasA research plane
had been on a “ground truth” mission in
Brazil for the stratospheric-examining
satellite sage (SN: 2/24/79, p.117). When
SAGE coordinator Pat McCormick was
alerted, he had the plane delayed in its
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stopover in Barbados. About 5 p.m. on
April 17, when the lidar-equipped craft
(lidar measure stratospheric dust) was 50
miles from St. Vincent, La Soufriére put on
its most spectacular show. The explosion,
which researchers believe was the most
violent of the series, “looked like a nuclear
explosion” McCormick says. It rose to 18.7
km and penetrated the stratosphere.
While the ground team recorded the ex-
plosion and collected falling debris, the
plane sampled the plume and followed it
in the troposphere as it traveled east,
northeast toward North Africa. On April 18,
the plane detected a “nice, strong strato-
spheric layer” 0.5 km to 3 km thick moving
west, southwest. McCormick said that
scattering ratios, a measure of particle dis-
tribution, were as high as 50. (For clear air
the ratio is 1.)

Based on the samples collected on the

Infrared weather satellite photos of April
17 explosion taken every hour from 4:30
p.m. to 9:30 p.m. local time. Rising and
enlarging cloud, estimated to be about
150 nautical miles wide, drifts with the
winds northeastward to North Africa.
White dotted lines mark latitude,
longitude, coast of South America,
position of the islands.

periphery of the cloud and in the down-
wind plume, McCormick says the April 17
cloud was “dry” —containing little sulfuric
acid — and was composed of two sizes of
particles. The larger particles, 0.8 mi-
crometer in diameter, contained heavy
metals such as iron, McCormick said, and
the smaller particles, about 0.1 um, con-
tained aluminum and silica. The larger
particles will drop out of the atmosphere,
but the smaller ones may remain in the
stratosphere for months or years and will
Continued on page 318

Smooth black
ledge of rock
in center
marks the
seaward edge
of deposit
from now-
cooled April
14 glowing
avalanche.
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This kind of Cheddar is almost
extinct. Aged slow. Cured sharp.
Mellow and mouthfilling. Bursting
with butter flavor. Not orange
inside like commercial Cheddar,
but snowy white—because no coloring, no chemi-
cals, no preservatives are added. For half price | will
ship you the entire virgin 3-Ib. wheel. Nibble as much
as you like without obligation. If not the best Cheddar
of your life simply return what is left and | will refund
all your money plus the cost of return postage.

Why this half price offer?

We are gambling that you will like our Cheddar enough
to order again...at full price. And then again and
again after that. However, only a few prize Cheddars
are being allotted for this sampling offer. Therefore
please respond promptly. We suggest you use our toll
free phone number below to avoid disappointment.
Thank you—Gerard Paul.
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to: 2 Westbury, New Yrok 11590

Yes, Mr. Paul. Please ship me your 3-lb. wheel of
Sharp Aged Farm Cheddar for half price— only 7.49
(reg. $15.00). | may sample as much as | wish—free
of obligation. If it is not the best Cheddar of my life, |
may return what is left for a full refund plus the cost
of return postage. LIMIT 1 CHEDDAR TO ANY
ADDRESS—NO EXCEPTIONS. (#50008).

Enclosed is 7.49 plus 2.00 shipping & handling.
Or charge to my O VISA O MASTER CHARGE.

Gerard Paul
Director

you make your Cheddar request within the next 7
days, we will include (free) the CHEDDAR
CLEAVER shown above. It is razor-sharp, half-a-
foot long, and regularly sells for $4.00.
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Save Time—PHONE

Your Order TOLL-FREE@
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. .. Chinese chemists

rochemical reactions and have done im-
portant basic research on catalysis, sur-
face properties and molecular dynamics.
Recently, he says, they developed a high-
pressure liquid chromatography column
of especially high efficiency.

More than 27,000 Chinese work in chem-
ical research and engineering, excluding
the universities, Li estimated after consul-
tation with the others in rapid Chinese. Li
is deputy secretary-general of the Chinese
Academy of Sciences and vice-chairman
of two chemistry organizations — the
Chinese Chemical Society and the Chinese
Chemical, Industrial and Engineering So-
ciety. He explained that there are 20 insti-
tutes of chemistry in the Chinese Academy
of Sciences and more than 180 in the
governmental ministries of industry, agri-
culture and medicine. In addition, many
universities have chemistry or chemical
engineering departments.

Whatever the location of the laboratory,
the Chinese government foots the re-
search bill. “As long as the research pro-
gram is recognized as important, you can
have money,” Gu said. “You don’t have to
worry.” He explained that a national plan-
ning committee delegates money to the
academy and ministries, who then divide
it among the institutes. “You don't have to
ask for money all the time,” Gu said. “It
comes right away.”

When asked about women in Chinese
science, Li said, “There are a lot of women
scientists, especially in chemistry and bi-
ology and at the universities.” Although
only one woman was included in the dele-
gation attending the Honolulu meeting,
both Li and Gao estimated that, in all,
about half the chemists are female. Gao
said that currently there are fewer women
than men at the top. “They have the same
opportunity, but due to tradition only a few
women [formerly] were well educated. So
not very many are [now] in the highest
rank,” Gu explained. “But we will have
many, | am sure.”

The chemists went on to explain that
daycare for a child is inexpensive —about
$2.50 per month. That amount is less than
3 percent of the average graduate scien-
tist’s salary, and in most families both par-
ents work. Any thought of salaries, the
chemists cheerfully pointed out, must in-
clude the fact that there is no income tax.

The scientists are looking forward to
more information exchange. Plans are
underway to send scientists to visit U.S.
laboratories, to invite U.S. scientists to
lecture in China and to continue exchang-
ing technical journals. In an exchange
program next year, more than 500 Chinese
students plan to attend U.S. universities.

“We have a bright future, but we have a
lot of work. It will take competence to
carry out the task and help from American
friends,” Li says. “This meeting is a good
way of beginning. We believe the future
will increase contacts among scientists of
all countries.” O

...La Soufriere
be carried around the world.

Since two smaller explosions on April 22
and 25, La Soufriére has been quieting. But
for the scientists activity is just beginning.
Using samples of rock and ash gathered
after each explosion, researchers will de-
termine the amount and type of material
spewed from the volcano. By combining
satellite data and aircraft data, the particle
and gas composition, the distribution, and
the weather effects of the volcanic plumes
will be mapped. Together with the contin-
uous seismic record, the pieces will be fit
into a giant puzzle that may help explain
volcanoes such as La Soufriére.

A major question is the cause of the
eruption. La Soufriére and its companions
on Guadeloupe and Martinique sit on a
subduction zone where the Americas plate
crunches beneath the Caribbean plate.
The material released in these volcanoes
is believed to be rock that has melted
under pressure and depth rather than the
fundamental magma like that which oozes
from Hawaiian “hot spot” volcanoes. The
question about this eruption, say Fiske
and Sigurdsson, is whether it is fed by the
rise of new magma from depth or by mate-
rial already in the volcanic conduit sys-
tem. In the latter case, Sigurdsson
explained, the eruption might be a phreato
magmatic explosion — the result of water
from the crater lake seeping into the
magma source and expanding explosively
into steam.

The answer may be as important for
human safety as it is for science. If the
eruption is the product of new magma —
which may indicate activity along the sub-
duction zone—then it may herald a longer
period of eruption as well as similar events
in the other volcanoes of the island arc. If it
is due to the interaction of the lakewater
and magma, then it will probably end
when the 20-million-cubic-meter lake is
used up, says Sigurdsson.

The composition of the rocks and of any
liquid inclusions in the magma may pro-
vide the answer. For instance, if the silica
content of the rocks varies significantly
from that of earlier eruptions, it may indi-
cate that new magma was present, says
Fiske. By electron microprobe and mass
spectroscopy, Sigurdsson will look for the
presence, amount and type of liquid, the
level of pressure needed to introduce it
and the mineral composition of the rock.
The early data, he says, favor phreato
magmatic activity, but definite answers
won't come for at least six months. If the
eruption is found to be caused by the lake,
says Sigurdsson, one solution might be to
drain it. The lake of a volcano in Indonesia
was drained, he says, and activity con-
tinued quietly and without loss of life.

A scientific basis for such a decision will
not be soon coming, however. For now,
scientific triumph notwithstanding, for the
20,000 evacuees, La Soufriere means
months of displacement, ash-covered
crops and the destruction of livestock. (O
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